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provide a carrier 

encapsulate the conductive studs 
and the traces with a trace molding compound 

i. 

grind the bottom surface of the 
trace molding compound to form a trace substrate 

remove the carrier to expose the trace upper surface -- S412 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

electrically connect the chip and the trace 
upper Surfaces via a plurality of Wires 

form a chip molding compound on the -- S418 
trace molding Compound wa 

divide the chip molding compound and the trace 
substrate to form a plurality of semiconductor packages 
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provide a carrier - S702 
— — 

form a plurality of traces 
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form a plurality of chip bases --S706 
----------------------------------------------------------------------------------------------- 

form a plurality of conductive studs --S708 
rearrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrY----- 

encapsulate the Conductive studs 
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grind the bottom surface of the trace 
molding compound to form a trace substrate 

f 

remove the carrier to expose the trace upper surface 
Af 

-------------------------------------------------------------------------------------- 

dispose a chip on the trace Substrate -- S716 

|- S712 

electrically connect the chip and the trace -- S718 upper surfaces via a plurality of wires 
y 

form a chip molding Compound on --S720 
the trace molding compound 

\ 
divide the chip molding compound and the trace 

| Substrate to form a plurality of Semiconductor packages 
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-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

provide a Carrier - S902 

form a plurality of traces 

mNim 
form a plurality of Conductive studs -- S910 

encapsulate the COn uctive stu S, the traCeS, 
the chip base and the Chip base Supporting 

studs with a trace molding Compound 
arrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrry – 

grind the bottom surface of the trace molding N- S914 
Compound to form a trace substrate 

electrically connect the chip and the trace 
upper surfaces via a plurality of wires 
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—form a plurality of traces s 
------------------------------------------------------------------------------------- - - form a plurality of chip bases 

Y 
form a plurality of trace supporting studs on -- S110 

i... the trace lower Surface. 
rarrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrky – 

form a plurality of Conductive studs -- S112 
l, 

encapsulate the conductive studs, the traces, 
the chip base and the chip base supporting -- S114 

—studs with a trace molding compound 

grind the bottom surface of the trace molding |- - S116 
brearrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 

f -------- 
remove the carrier to expose the trace upper surface -- S118 

upper surfaces via a plurality of wires -- S122 
— — 

form a chip molding compound on the trace molding -- S124 
—Compound. M 

divide the chip molding compound and the trace 
substrate to form a plurality of semiconductor packages 
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provide a carrier -S202 

form a plurality of traces --- S204 

Y. S2O6 

form a plurality of chip base supporting studs - S208 
\, 

free------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
form a plurality of trace supporting studs on -- S210 

the trace lower Surface 
\i/ 

form a plurality of conductive studs -- S212 

form a plurality of chip bases 

encapsulate the COnductive Studs, the traces, 
the chip base and the chip base supporting -- S214 

Studs with a trace molding Compound 
\, 

grind the bottom surface of the trace molding 
Compound to form a trace Substrate 

\/ 
remove the carrier to expose the trace upper surface 

s--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

dispOSea Chip On the trace substrate -- S220 
—y- 

electrically connect the chip and the trace 
upper surfaces via a plurality of wires 

Compound 

form an insulation layer -- S226 
free---------------------------------------------------------------------------------------------------------------------------------------------------------------------c 

divide the chip molding compound and the trace -- S228 
substrate to form a plurality of semiconductor packages 

    

  

  

  

  

  

  

  



Patent Application Publication Oct. 8, 2015 Sheet 12 of 19 US 2015/0287673 A1 

FIG. 16 

| t | 
2O2 152 262 248 156 

FIG. 17 

  



Patent Application Publication Oct. 8, 2015 Sheet 13 of 19 US 2015/0287673 A1 

provide a carrier 

form a plurality of traces 

form a plurality of trace supporting studs on 
the trace lower Surface 

encapsulate the conductive studs, the traces, the chip 
base, the chip base supporting studs and the trace -- S1814 
supporting studs with a trace molding compound 

remove the carrier to expose the trace upper surface --- S1818 

form an insulation layer on the lower surface of the 
trace substrate which exposes the conductive studs, 
and form insulation layer on the upper surface of the 
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dispose a chip on the trace substrate 
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provide a carrier N-S302 

form a plurality of traces re-S304 

form a plurality of conductive Studs -- S306 

encapsulate the conductive Studs and the traCeS -- S308 
with a trace molding Compound 

grind the bottom surface of the trace molding -- S310 
Compound to form a trace substrate 

N. 
remove the carrier to expose the trace upper surface -- S312 

dispose a chip on the surface of the trace 
substrate which exposes the conductive studs -- S314 

—electrically connect the chip and the trace" 
upper surfaces via a plurality of wires -- S316 

form a chip molding compound on the trace 
molding Compound -- S318 

ivide the chip molding compoun rN- S320 
and the trace Substrate to form a 

-------plurality of Semiconductor packages 

FIG. 20 
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SEMCONDUCTOR PACKAGE 

0001. This is a divisional application of U.S. application 
Ser. No. 13/127,061, filed May 2, 2011, now in a state of 
allowability. This application claims the benefit of U.S. pro 
visional application Ser. No. 61/112.207, filed Nov. 7, 2008, 
and claims the benefit of a Patent Cooperation Treaty appli 
cation Serial No. PCT/SG2009/000408, filed Nov. 6, 2009, 
the contents of which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The invention relates in general to a semiconductor 
package, and more particularly to a semiconductor package 
with enhanced routing design flexibility. 
0004 2. Description of the Related Art 
0005 Referring to FIG. 1, a conventional Quad-Flat Pack 
(QFN) semiconductor package is shown. The semiconductor 
package 10 includes a chip 12, a lead frame 14, a plurality of 
wires 16, a chip base 18, a chip Supporting studs 20 and an 
adhesive 24. The lead frame 14 located on the peripheral of 
the semiconductor package 10 is exposed from the bottom 
surface of the semiconductor package 10 to be used as an I/O 
contact of the semiconductor package 10. The chip 12 is 
disposed on the chip base 18. The chip base Supporting stud 
20 supports the chip base 18 to enhance the structural strength 
of the semiconductor package 10. 
0006. However, the wires 16, extended around the semi 
conductor package 10, are too long and exposed to the risk of 
short-circuiting. Besides, the lead frame 14, being used as an 
I/O contact, can only be disposed on the peripheral of the 
semiconductor package 10, hence limiting the number of the 
I/O contacts of the semiconductor package 10. Consequently, 
increasing the number of I/O contacts Substantially increases 
the size of the semiconductor package. Moreover, the lead 
frame 14 being used as an I/O contact is exposed in the air, and 
is susceptible to the erosion by the environment. 

SUMMARY OF THE INVENTION 

0007. The invention is directed to a semiconductor pack 
age and a method for manufacturing the semiconductor pack 
age and a trace Substrate and a method for manufacturing the 
trace Substrate. The semiconductor package includes a plu 
rality of trace pads, a plurality of wires, a plurality of conduc 
tive studs and a molding compound. The trace pads can be 
disposed near the chip, so that the wire connects the chip and 
the trace pad via a shortest distance to reduce the risk of 
wire-crossing and short-circuiting. Besides, the trace pads of 
the semiconductor package are not limited to be disposed on 
the peripheral of the semiconductor package, so the number 
of the I/O contacts of the semiconductor package can be 
greatly increased. Moreover, the trace pads and the conduc 
tive studs are protected inside the molding compound, and 
will not be eroded easily. 
0008 According to a first aspect of the present invention, 
a semiconductor package is provided. The semiconductor 
package includes a trace Substrate, a chip, a plurality of wires 
and a chip molding compound. The trace Substrate includes a 
plurality of traces, a plurality of conductive studs, a plurality 
of traces pads and a trace molding compound. The trace pads 
are disposed on the trace. The conductive studs correspond 
ingly are formed on the traces, the trace pads and their corre 
sponding conductive studs are separated by a distance and 
arranged along an extending direction of the trace. The trace 
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molding compound encapsulates the conductive studs and the 
trace, and exposes a conductive stud Surface of each conduc 
tive Stud and a trace Surface of each trace. The chip is disposed 
on the surface of the trace substrate which exposes the trace 
upper surface. The wires electrically connect the chip and the 
trace pads. The chip molding compound is disposed on the 
trace Substrate. The chip molding compound encapsulates the 
chip and the wire. 
0009. According to a second aspect of the present inven 
tion, a trace substrate is provided. The trace substrate is for 
disposing a chip. The trace Substrate includes a plurality of 
traces, a plurality of conductive studs, a plurality of traces 
pads and a trace molding compound. The conductive studs 
correspondingly are formed on the traces. The trace pads are 
correspondingly disposed on the traces, wherein the trace 
pads and their corresponding conductive studs are separated 
by a distance along an extending direction of the traces. The 
trace molding compound encapsulates the conductive studs 
and the traces, and exposes a conductive stud Surface of each 
conductive stud and a trace Surface of each trace. 
0010. According to a third aspect of the present invention, 
a method for manufacturing semiconductor package is pro 
vided. The manufacturing method includes the following 
steps. A carrier is provided. A plurality of traces is formed on 
a lower surface of the carrier. A plurality of traces pads is 
formed on the traces. A plurality of conductive studs is 
formed on the trace, wherein the trace pads and their corre 
sponding conductive studs are separated by a distance along 
an extending direction of the trace. The conductive studs and 
the traces are encapsulated by a trace molding compound. 
The bottom surface of the trace molding compound is grinded 
to expose a conductive stud Surface of each conductive stud. 
The carrier is removed to expose a trace Surface of each trace 
so that conductive studs, the trace and the trace molding 
compound together form a trace Substrate. A chip is disposed 
on the surface of the trace substrate which exposes the trace 
upper Surface. The chip and the trace upper Surface are elec 
trically connected by a plurality of wires. A chip molding 
compound is formed on the trace Substrate, wherein the chip 
molding compound encapsulates the chip and the wire. 
0011. According to a fourth aspect of the present inven 
tion, a method for manufacturing trace Substrate is provided. 
The manufacturing method includes the following steps. A 
carrier is provided. A plurality of traces is formed on a lower 
surface of the carrier. A plurality of conductive studs is 
formed on the traces. A plurality of traces pads is formed on 
the trace, wherein the trace pads and their corresponding 
conductive studs are separated by a distance along an extend 
ing direction of the trace. The conductive studs and the trace 
are encapsulated by a trace molding compound. The bottom 
Surface of the trace molding compound is grinded to expose a 
conductive stud surface of each conductive stud. The carrier is 
removed to expose a trace Surface of each trace. 
0012. The invention will become apparent from the fol 
lowing detailed description of the preferred but non-limiting 
embodiments. The following description is made with refer 
ence to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0013 FIG. 1 shows a generally known semiconductor 
package; 
0014 FIG. 2A shows a semiconductor package according 
to a first embodiment of the invention; 
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0015 FIG. 2B shows a semiconductor package according 
to another embodiment of the invention; 
0016 FIGS. 3A-3J show processes for manufacturing the 
semiconductor package of FIG. 2A; 
0017 FIG. 4 shows a method flowchart for manufacturing 
semiconductor package according to a first embodiment of 
the invention; 
0018 FIG.5 shows a semiconductor package according to 
a second embodiment of the invention; 
0019 FIGS. 6A-6C show processes for manufacturing the 
semiconductor package of FIG. 5; 
0020 FIG. 7 shows a method flowchart for manufacturing 
semiconductor package according to a second embodiment of 
the invention; 
0021 FIG.8 shows a semiconductor package according to 
a third embodiment of the invention; 
0022 FIG.9 shows a method flowchart for manufacturing 
semiconductor package according to a third embodiment of 
the invention; 
0023 FIG. 10 shows a semiconductor package of the third 
embodiment with a chip base Supporting stud; 
0024 FIG. 11 shows a semiconductor package according 
to a fourth embodiment of the invention; 
0.025 FIG. 12 shows a method flowchart for manufactur 
ing semiconductor package according to a fourth embodi 
ment of the invention; 
0026 FIG. 13 shows a semiconductor package of the 
present embodiment of the invention with a plurality of trace 
Supporting Studs; 
0027 FIG. 14 shows a semiconductor package according 
to a fifth embodiment of the invention; 
0028 FIG. 15 shows a method flowchart for manufactur 
ing semiconductor package according to a fifth embodiment 
of the invention; 
0029 FIG. 16 shows a semiconductor package of the 
present embodiment of the invention with an insulation layer 
being formed during the manufacturing process; 
0030 FIG. 17 shows a semiconductor package according 
to a sixth embodiment the invention; 
0031 FIG. 18 shows a method flowchart for manufactur 
ing semiconductor package according to a sixth embodiment 
of the invention; 
0032 FIG. 19 shows a semiconductor package according 
to a seventh embodiment of the invention; 
0033 FIG. 20 shows a method flowchart for manufactur 
ing semiconductor package according to a seventh embodi 
ment of the invention; 
0034 FIG. 21 shows a semiconductor package according 
to another embodiment of the invention; 
0035 FIG.22 shows a bottom view of the semiconductor 
package of FIG. 2A; 
0.036 FIG. 23 shows a bottom view of a semiconductor 
package according to an eighth embodiment of the invention; 
0037 FIG. 24 shows a semiconductor package according 
to a ninth embodiment of the invention; and 
0038 FIG. 25 shows a semiconductor package according 
to a tenth embodiment of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

0039. A number of preferred embodiments are disclosed 
below for elaborating the invention. However, the disclosures 
of the embodiments below and their accompanied drawings 
are for exemplification only, not for limiting the scope of 
protection of the invention. Moreover, secondary elements 
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are omitted in the embodiments below for highlighting the 
technical features of the invention. 

First Embodiment 

0040. Referring to FIG. 2A, a semiconductor package 
according to a first embodiment of the invention is shown. 
The semiconductor package 200 includes a trace substrate 
202, a chip 204, a plurality of wires 206, preferably gold wire, 
a chip molding compound 208, preferably molding com 
pound and an adhesive 236, preferably polymer epoxy. The 
trace substrate 202 includes a plurality of traces 210, prefer 
ably copper traces, a plurality of trace pads 248, preferably 
copper pads with gold finishing, a plurality of conductive 
studs 216, preferably copper studs, and a trace molding com 
pound 218, preferably molding compound. 
0041. Each trace 210 has a trace lower surface 212 and a 
trace upper Surface 214 opposite to each other. The trace pads 
248 are formed on the trace upper surface 214, and the con 
ductive studs 216 are formed on the trace lower surfaces 212. 
The trace molding compound 218 encapsulates the conduc 
tive studs 216 and the traces 210, and exposes a conductive 
stud lower surface 234 of each conductive stud 216 and the 
trace upper surface 214. The conductive stud lower surface 
234 and the trace upper Surface 214 are facing opposite direc 
tions. 

0042 Preferably, the traces 210, the trace pads 248 and the 
conductive studs 216 are made from copper and preferably 
formed by electroplating. Preferably, the trace upper surface 
214, the trace pads 248 and the conductive stud lower surface 
234 are further coated with electroless nickel/electroless pal 
ladium/immersion gold (ENEPIG) for surface protection and 
enhancing its bondability with another component. 
0043. In the present embodiment of the invention, the trace 
pads 248 are not overlapping to the conductive studs 216. 
That is, the trace pads 248 and the conductive studs 216 that 
are disposed on the same trace 210 are separated by a distance 
along an extending direction (the horizontal direction illus 
trated in FIG. 2A) of the traces 210. 
0044) The trace pads 248 are disposed near the chip 204, 
so that the wire 206 connects the chip 204 and the trace pads 
248 via a shortest distance to avoid the wires 206 crossing and 
short-circuited. Furthermore, shorter wire length reduces cost 
of manufacturing. 
0045. As indicated in FIG. 2A, the trace pads 248 of the 
semiconductor package 200 are no more limited to be dis 
posed on the peripheral of the semiconductor package 200, 
and preferably, be disposed near the chip 204. Preferably, the 
conductive studs are also disposed within the trace Substrate 
202. Thus, the number of the I/O contacts of the semiconduc 
torpackage 200 can be greatly increased. Moreover, the trace 
pads 248 and the conductive studs 216 are protected inside the 
molding compound 208, and will not be eroded easily. 
0046 Preferably, the traces 210 and the conductive studs 
216 are formed by electroplating, and in comparison to the 
generally known etched lead frame, the traces 210 and the 
conductive studs 216 can achieve Smaller feature sizes and be 
disposed closer to one another within the trace substrate. 
Thus, the semiconductor package 200 of the present embodi 
ment of the invention is conformed to the trend of lightweight, 
compactness and slimness. 
0047. In the present embodiment of the invention, the 
distance from the conductive studs 216 to the lateral side 222 
of the trace molding compound 218 is smaller than the dis 
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tance from the trace pads 248 to the lateral side 222 so as to 
form a fan-out semiconductor package. 
0048. Despite the semiconductor package 200 of the 
present embodiment of the invention is exemplified by a 
fan-out semiconductor package, the semiconductor package 
of the invention can also be a fan-in semiconductor package. 
Referring to FIG. 2B, a semiconductor package according to 
another embodiment of the invention is shown. The semicon 
ductor package 240 is a fan-in the semiconductor package, 
and the distance from the conductive studs 216 to the lateral 
side 222 of the trace molding compound 218 is larger than the 
distance from the trace pads 248 to the lateral side 222 of the 
trace molding compound 218. That is, the distance from the 
conductive studs 216 to the lateral side 222 of the trace 
molding compound 218 is larger than the distance from the 
trace pads 248 to the lateral side 222 of the trace molding 
compound 218 so as to form a fan-in structure. 
0049. Return to FIG. 2A, the chip 204 is fixed on the trace 
substrate 202 with an adhesive 236. In FIG. 2A, the adhesive 
236 can be a conductive or an insulating material. When the 
chip is disposed on a conductive chip base Such as the chip 
base 302 of FIG. 8, the adhesive 236 is preferably made from 
an insulating material. 
0050. The wire 206 electrically connects 204 and the trace 
pads 248. The trace molding compound 218 has a first insu 
lative surface 218s 1 and a second insulative surface 218s2 
opposite to the first insulative surface 218s1. The chip mold 
ing compound 208 has a first surface 208s 1 and a second 
surface 208s2 opposite to the first surface 208s1. The second 
surface 208s2 of the chip molding compound 208 adjoins on 
the first insulative surface 218s. 1 of the trace molding com 
pound 218 to form an interface 218i between the second 
surface 208s2 of the chip molding compound 208 and the first 
insulative surface 218s1 of the trace molding compound 218. 
The traces 210 encapsulate the chip 204, the adhesive 236 and 
the wire 206. 

0051. The detailed processes of the method for manufac 
turing the semiconductor package of FIG. 2A are disclosed 
below. Referring to FIGS. 3A-3J and FIG. 4. FIGS. 3A-3J 
show processes for manufacturing the semiconductor pack 
age of FIG. 2A. FIG. 4 shows a method flowchart for manu 
facturing semiconductor package according to a first embodi 
ment of the invention. 

0052 Firstly, the method begins at step S402 as indicated 
in FIG. 3A, a carrier 228 is provided. 
0053 Next, the method proceeds to step S404 as indicated 
in FIG. 3B, a plurality of traces 210 and a plurality of trace 
pads 248 are formed on a carrier lower surface 230 of the 
carrier 228 preferably by electroplating. Each trace 210 has a 
trace lower surface 212 and a trace upper surface 214 which 
are opposite to each other, wherein the trace pads 248 are 
formed on the trace upper surface 214. 
0054 Then, the method proceeds to step S406 as indicated 
in FIG. 3C, a plurality of conductive studs 216 is formed on 
the trace lower surface 212 preferably by electroplating. 
0055. After that, the method proceeds to step S408 as 
indicated in FIG. 3D, the conductive studs 216 and the traces 
210 are encapsulated by the trace molding compound 218. 
0056. Following that, the method proceeds to step S410 as 
indicated in FIG. 3E, the bottom surface 232 (illustrated in 
FIG. 3D) of the trace molding compound 218 is preferably 
grinded to expose the lower surface 234 of each conductive 
stud. 
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0057. Afterwards, the method proceeds to step S412 as 
indicated in FIG. 3F, the carrier 228 of FIG. 3E is removed 
preferably by etching to expose the trace upper surface 214 
and the trace pads 248, so that the conductive studs 216, the 
traces 210 and the trace molding compound 218 together 
form a trace substrate 202. 
0058. Then, the method proceeds to step S414 as indicated 
in FIG. 3G, an adhesive 236 fixes the chip 204 on the surface 
of the trace substrate 202 which exposes the trace upper 
surface 214. 
0059. After that, the method proceeds to step S416 as 
indicated in FIG.3H, the chip 204 and the trace pads 248 are 
electrically connected by a plurality of wires 206. 
0060. Following that, the method proceeds to step S418 as 
indicated in FIG. 3I, the chip molding compound 208 is 
formed on the trace molding compound 218, wherein the chip 
molding compound 208, preferably by molding process, 
encapsulates the chip 204, the adhesive 236 and the wire 206. 
0061 Lastly, the method proceeds to step S420 as indi 
cated in FIG. 3J, the chip molding compound 208 and the 
trace substrate 202 are divided along a cutting path P. prefer 
ably by dicing, to form a plurality of semiconductor packages 
240. 

Second Embodiment 

0062 Referring to FIG. 5, a semiconductor package 
according to a second embodiment of the invention is shown. 
In the second embodiment, the same designations are used for 
elements similar to the first embodiment, and are not repeated 
here. The semiconductor package 300 of the second embodi 
ment differs with the semiconductor package 200 of the first 
embodiment in that the semiconductor package 300 includes 
a chip base 302, preferably formed from copper. 
0063. The detailed processes of the method for manufac 
turing the semiconductor package of FIG. 5 are disclosed 
below. Referring to FIGS. 6A-6C and FIG. 7. FIGS. 6A-6C 
show processes for manufacturing the semiconductor pack 
age of FIG. 5. FIG. 7 shows a method flowchart for manufac 
turing semiconductor package according to a second embodi 
ment of the invention. 
0064. As steps S702-S704 being similar to steps S402 
S404 of FIG. 4 are not repeated here, the following elabora 
tion starts with step S706. 
0065. Next, the method proceeds to step S706 as indicated 
in FIG. 6A, a plurality of chip bases 302 is formed on the 
carrier lower surface 230 of the carrier 228, preferably by 
electroplating and preferably formed together with the traces. 
0066. Then, the method proceeds to step S708, a plurality 
of conductive studs 216 is formed on the trace lower surface 
212, wherein step S708 being similar to step S406 of FIG. 4 
is not repeated here. 
0067. After that, the method proceeds to step S710 as 
indicated in FIG. 6B, the conductive studs 216, the traces 210 
and the chip base 302 are encapsulated by the trace molding 
compound 218, preferably by molding process. 
0068. Afterwards, the method proceeds to steps S712 
S714, the bottom surface of the trace molding compound 218 
is preferably grinded, and the carrier 228 of FIG. 6A is 
removed, preferably by etching. Step S712-S714 being simi 
lar to steps S410-S412 of FIG. 4 are not repeated here. 
0069 Lastly, the method proceeds to step S716 as indi 
cated in FIG. 6C, the adhesive 236 is used for fixing the chip 
204 on the upper surface 250 of the chip base 302. 
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0070. The following steps S718-S722 being similar to the 
steps S416-S420 of FIG. 4 are not repeated here. 

Third Embodiment 

0071 Referring to FIG. 8, a semiconductor package 
according to a third embodiment of the invention is shown. In 
the third embodiment, the same designations are used for 
elements similar to the second embodiment, and are not 
repeated here. The semiconductor package 400 of the third 
embodiment differs with the semiconductor package 300 of 
the second embodiment in that the semiconductor package 
400 further includes a plurality of chip base supporting studs 
402, preferably formed from copper. 
0072 Also, referring to FIG. 9, a method flowchart for 
manufacturing semiconductor package according to a third 
embodiment of the invention is shown. As steps S902-S906 
being similar to the steps S702-S706 of FIG. 7 are not 
repeated here, the following elaboration starts with step S908. 
0073. Also, referring to FIG. 10, a semiconductor package 
of the third embodiment with a chip base supporting stud is 
shown. In step S908, a plurality of chip base supporting stud 
402 is formed on the lower surface 404 of the chip base 302, 
preferably by electroplating and preferably formed together 
with the conductive studs. 

0074 The following steps S910-S914 being similar to 
steps S708-S712 of FIG. 7 and are not repeated here. Particu 
larly, in step S912, the trace molding compound 218 further 
encapsulates the chip base supporting studs 402, preferably 
by molding process. 
0075. The chip base supporting studs 402 can be con 
nected to an external circuit, such as the dummy pad of a 
circuit board, for enhancing the bond ability between the 
semiconductor package and the external circuit and increas 
ing the reliability. Preferably, the wires also electrically con 
nect the chip to the chip base Supporting studs via the chip 
base, and Subsequently the chip base Supporting studs are 
further connected to an external circuit, such as a ground pad 
of a circuit board for grounding purpose. 
0076. The following steps S916-S924 being similar to 
steps S714-S722 of FIG. 7 are not repeated here. 

Fourth Embodiment 

0077 Referring to FIG. 11, a semiconductor package 
according to a fourth embodiment of the invention is shown. 
In the fourth embodiment, the same designations are used for 
elements similar to the third embodiment, and are not 
repeated here. The semiconductor package 500 of the fourth 
embodiment differs with the semiconductor package 400 of 
the third embodiment in that the semiconductor package 500 
is a fan-out structure and further includes a plurality of trace 
supporting studs 502, preferably formed from copper and 
preferably formed together with the conductive studs. 
0078. As indicated in FIG. 11, the trace supporting studs 
502 and the trace pads 248 are overlapped so as to increase the 
rigidity of the traces 210. To put it in a greater detail, when the 
wires 206 are wire-bonded on the trace pads 248 of the traces 
210, due to the trace supporting studs 502 disposed on the 
semiconductor package 500, the wires 206 can support the 
traces 210 to resist the force applied by a wiring tool during 
the process of wire-bonding to avoid the traces 210 being 
overbent and deformed to such an extent that the wires 206 
cannot be connected to the trace pads 248. 
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(0079 Also, referring to FIG. 12, a method flowchart for 
manufacturing semiconductor package according to a fourth 
embodiment of the invention is shown. As steps S102-S108 
being similar to steps S902-S908 of FIG. 9 are not repeated 
here, the following elaboration starts with step S110. 
0080. Also, referring to FIG. 13, a semiconductor package 
of the present embodiment of the invention with a plurality of 
trace Supporting studs is shown. In step S110, a plurality of 
trace supporting studs 502 is formed on the trace lower sur 
face 212. Alternatively, the plurality of trace Supporting studs 
502 can also be formed in step 106 together with the conduc 
tive studs. 

I0081. The following steps S112-S116 being similar to 
steps S910-S914 of FIG.9 are not repeated here. Particularly, 
in step S114, the trace molding compound 218 further encap 
sulates the trace supporting studs 502, preferably by molding 
process. 

I0082. The following steps S118-S126 being similar to 
steps S916-S924 of FIG.9 are not repeated here. 

Fifth Embodiment 

I0083) Referring to FIG. 14, a semiconductor package 
according to a fifth embodiment of the invention is shown. In 
the fifth embodiment, the same designations are used for 
elements similar to the fourth embodiment, and are not 
repeated here. The semiconductor package 100 of fifth 
embodiment differs with the semiconductor package 500 of 
the fourth embodiment in that the semiconductor package 
100 further includes an insulation layer 134, preferably a 
soldermask layer or a polyimide layer. 
I0084 Preferably, the insulation layer 134 prevents the 
chip base Supporting Stud 402 and the trace Supporting studs 
502 from external pollution lest the quality of the electrical 
connection between the semiconductor package 100 and 
external electronic devices might be affected. Preferably, the 
insulation layer 134 electrically isolates the chip base Sup 
porting stud 402 from an external circuit, such as a circuit 
board (not illustrated), to avoid the occurrence of short-cir 
cuiting between the chip base Supporting Stud 402 and the 
external circuit. 

I0085 Also, referring to FIG. 15, a method flowchart for 
manufacturing semiconductor package according to a fifth 
embodiment of the invention is shown. As steps S202-S224 
being similar to steps S102-S124 of FIG. 12 are not repeated 
here, the following elaboration starts with step S226. 
I0086 Also, referring to FIG.16, a semiconductor package 
of the present embodiment of the invention with an insulation 
layer being formed during the manufacturing process is 
shown. In step S226, the insulation layer 134 is formed on the 
Surface of the trace molding compound 218 which exposes 
the conductive stud lower surface 234, and covers the lower 
surfaces 102 of the chip base supporting studs 402 and the 
lower surfaces 104 of the trace supporting studs 502. Prefer 
ably, the insulation layer is formed by spin-coating or screen 
printing process. Alternatively, it is formed by lithography 
process. Preferably, the insulation layer 134 exposes the con 
ductive stud lower surfaces 234 so that the conductive studs 
216 and external circuit can be electrically connected. 
I0087. The following step S228 being similar to step S126 
of FIG. 12 is not repeated here. 



US 2015/0287673 A1 

Sixth Embodiment 

0088 Referring to FIG. 17, a semiconductor package 
according to a sixth embodiment the invention is shown. In 
the sixth embodiment, the same designations are used for 
elements similar to the fifth embodiment, and are not repeated 
here. The semiconductor package 150 of the sixth embodi 
ment differs with the semiconductor package 200 of the fifth 
embodiment in that the semiconductor package 150 includes 
two insulation layers 152 and 154, preferably soldermask 
layers or polyimide layers. 
I0089. Also, referring to FIG. 18, a method flowchart for 
manufacturing semiconductor package according to a sixth 
embodiment of the invention is shown. 
0090. As steps S1802-S1818 being similar to steps 
S202S218 of FIG. 15 are not repeated here, the following 
elaboration starts with step S1820. 
0091. In step S1820, the insulation layer 152 (the insula 
tion layer 152 is illustrated in FIG. 17) is formed on the lower 
surface 262 of the trace substrate 202 which exposes the 
conductive studs 216, and the insulation layer 154 is formed 
on the upper surface 260 of the trace substrate 202 which 
exposes the trace upper surface 214. Preferably, the insulation 
layers 152 and 154 are formed by spin-coating or screen 
printing. Alternatively, they are formed by lithography pro 
cess. The insulation layer 152 and has a plurality of openings 
156, each correspondingly exposing the lower surface 262 of 
each conductive stud 216. The insulation layer 154 and has a 
plurality of openings 158 correspondingly exposing the trace 
pads 248. Thus, the amount of electroless nickel/immersion 
gold (ENIG) subsequently used for coating the lower surface 
262 of the conductive studs 216 and the trace upper surface 
214 is reduced, the trace upper surface 214 is protected and 
the Substrate rigidity is enhanced. 
0092. The following step S1822-step S1826 being similar 
to steps S220-S224 of FIG. 15 are not repeated here. 
0093. The following step S1828 being similar to step S228 
of FIG. 15 is not repeated here. 

Seventh Embodiment 

0094) Referring to FIG. 19, a semiconductor package 
according to a seventh embodiment of the invention is shown. 
The semiconductor package 1100 of seventh embodiment 
differs with the semiconductor package 200 of the first 
embodiment in that the chip 204 is disposed on the surface of 
the trace substrate 1106 which exposes the conductive studs 
1102. 

0095. The semiconductor package 1100 includes a trace 
substrate 1106, a chip 204, a plurality of wires 1110, prefer 
ably gold wire, a chip molding compound 1112, preferably 
molding compound, and an adhesive 236, preferably polymer 
epOXy. 
0096. The trace substrate 1106 includes a plurality of 
traces 1116, a plurality of conductive studs 1102 and the trace 
molding compound 1120. Each trace 1116 has a trace upper 
surface 1126 and a trace lower surface 1124 opposite to each 
other, wherein the conductive studs 1102 have a conductive 
stud upper surface 1134. 
0097. The conductive studs 1102 are formed on the trace 
upper surface 1126. The trace molding compound 1120 
encapsulates the conductive studs 1102 and the trace 1116, 
and exposes the conductive stud upper surface 1134 and the 
trace lower surface 1124. The trace 1116 and the conductive 
studs 1102 are preferably made from copper and preferably 
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formed by electroplating. The adhesive 236 fixes the chip 204 
on the surface of the trace substrate 1106 which exposes the 
conductive studs 1102. 
(0098 Referring to FIG. 20, a method flowchart for manu 
facturing semiconductor package according to a seventh 
embodiment of the invention is shown. Steps S302-S312 
being similar to steps S402-S412 of FIG. 4 are not repeated 
here. 
(0099. In step S314, the chip 204 is disposed on the surface 
of the trace substrate 1106 which exposes the conductive stud 
upper surface 1134. 
0100. In step S316, the chip 204 and the pads 1136 on the 
conductive studs 1102 are electrically connected by a plural 
ity of wires 206. 
0101. The following steps S318-S320 being similar to 
steps S418-S420 of FIG. 4 are not repeated here. 
0102 Referring to FIG. 21, a semiconductor package 
according to another embodiment of the invention is shown. 
The semiconductor package 1900 may include a chip 204, a 
plurality of traces 1116, a plurality of wires 1110, a plurality 
of conductive studs 1102, a plurality of trace Supporting studs 
1904, a plurality of pads 1136, a chip base 302 and a plurality 
of chip base supporting studs 1902. The chip base supporting 
studs 1902 are disposed on the lower surface of the chip base 
302. The adhesive 236 fixes the chip 204 on the upper surface 
of the chip base supporting stud 302. The trace molding 
compound (not designated) encapsulates the chip base 302 
and chip base supporting stud 1902. The lower surface of the 
trace molding compound exposes the lower Surface of the 
chip base supporting stud 1902. 
0103) The conductive studs 1102 and the trace supporting 
stud 1904 can be disposed on the trace 1116. A plurality of 
wires 1100 electrically connects the chip 204 and the pads 
1136 on the conductive studs 1102, and further electrically 
connects the chip 204 and the pads 1906 on the trace support 
ing stud 1904. 

Eighth Embodiment 
0104 Referring to FIG.22, a bottom view of the semicon 
ductor package of FIG. 2A is shown. The conductive studs 
216 are arranged along a first border L1, that is, the conduc 
tive studs 216 are arranged in one row. The trace pads 248 are 
arranged along a second border L2, that is, the trace pads 248 
are arranged in one row. Preferably, the first border L1 and the 
second border L2 both surround the chip. 
0105 Referring to FIG. 23, a bottom view of a semicon 
ductor package according to an eighth embodiment of the 
invention is shown. In the eighth embodiment, the same des 
ignations are used for elements similar to the first embodi 
ment, and are not repeated here. The semiconductor package 
600 of the eighth embodiment differs with the semiconductor 
package 200 of the first embodiment in that the conductive 
studs 216 of the semiconductor package 600 are arranged in 
multiple rows. 
0106. The conductive studs 216 of the semiconductor 
package 600 include a plurality of first conductive studs 216 
(1) and a plurality of second conductive studs 216(2). The first 
conductive studs 216(1) are arranged along a third border L3, 
and the second conductive studs 216(2) are arranged along a 
fourthborder L4. The distance D7 from the third border L3 to 
the lateral side 222 differs with the distance D8 from the 
fourthborder L4 to the lateral side 222, so that the conductive 
studs 216 are arranged in two rows. Preferably, the third 
border L3 and the fourth border L4 both surround the chip. 
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0107 Preferably, as indicated in FIG. 23, the first conduc 
tive studs 216(1) and the second conductive studs 216(2) are 
interlaced. 
0108 Preferably, by making the first conductive studs 216 
(1) and the second conductive studs 216(2) interlaced, the 
semiconductor package can accommodate more conductive 
studs 216. That is, the number of the I/O contacts of the 
semiconductor package can be greatly increased. 
0109 Preferably, the width W1 between two adjacent first 
conductive studs 216(1) differs with the width W2 between 
two adjacent second conductive studs 216(2). 
0110. In the present embodiment of the invention, the 
width W1 between two adjacent first conductive studs 216(1) 
differs with the width W2 between two adjacent second con 
ductive studs 216(2). However, in other embodiments, the 
width W1 can be equal to the width W2, making the design of 
the distribution of the first conductive studs 216(1) and the 
second conductive studs 216(2) more flexible. 

Ninth Embodiment 

0111 Referring to FIG. 24, a semiconductor package 
according to a ninth embodiment of the invention is shown. In 
the ninth embodiment, the same designations are used for 
elements similar to the eighth embodiment, and are not 
repeated here. The semiconductor package 700 of the ninth 
embodiment differs with the semiconductor package 600 of 
the eighth embodiment in that the trace pads 248 of the 
semiconductor package 700 are arranged in multiple rows. 
0112 The trace pads 248 of the semiconductor package 
700 include a plurality of first trace pads 248(1) and a plural 
ity of second the trace pads 248(2). The first trace pads 248(1) 
are arranged along a fifth border L5, and the second the trace 
pads 248(2) are arranged along a sixth border L6. The dis 
tance D9 from the fifth border L5 to the lateral side 222 of the 
trace molding compound 218 differs with the distance D10 
from the sixth border L6 to the lateral side 222 of the trace 
molding compound 218, so that the trace pads 248 are 
arranged in two rows. Preferably, both the fifth border L5 and 
the sixth border L6 surround the chip. 
0113 Preferably, as indicated in FIG. 24, the first trace 
pads 248(1) and the second the trace pads 248(2) are inter 
laced. 
0114 Preferably, by making the first trace pads 248(1) and 
the second the trace pads 248(2) interlaced, the semiconduc 
torpackage 700 can accommodate more trace pads 248. That 
is, the number of the I/O contacts of the semiconductor pack 
age 700 can be greatly increased. 
0115 Besides, the width W3 between two adjacent first 
trace pads 248(1) differs with the width W4 between two 
adjacent second trace pads 248(2). However, in other embodi 
ments, the width between two adjacent first trace pads 248(1) 
can also be equal to the width between two adjacent second 
trace pads 248(2), making the design of the distribution of the 
first trace pads 248(1) and the second the trace pads 248(2) 
more flexible. 

Tenth Embodiment 

0116 Referring to FIG. 25, a semiconductor package 
according to a tenth embodiment of the invention is shown. In 
the tenth embodiment, the same designations are used for 
elements similar to the first embodiment, and are not repeated 
here. The semiconductor package 900 of the tenth embodi 
ment differs with the semiconductor package 200 of the first 
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embodiment in that the conductive studs 216 and the trace 
pads 248 of the semiconductor package 900 are irregularly 
arranged. 
0117 To put it in a greater detail, one of the conductive 
studs 216 (such as the conductive studs 216(3)) of the semi 
conductor package 900 and the lateral side 222 of the trace 
molding compound 218 are separated by a first distance D1. 
Another one of the conductive studs 216 (such as the conduc 
tive stud 216(4)) and the lateral side 222 of the trace molding 
compound 218 are separated by a second distance D2. The 
first distance D1 differs with the second distance D2. That is, 
the conductive studs 216 of the present embodiment of the 
invention can be irregularly arranged. 
0118 Preferably, one of the trace pads 248 (such as the 
trace pads 248(3)) and the lateral side 222 of the trace mold 
ing compound 218 are separated by a third distance D3, and 
another trace pad 248 (such as the trace pas 248(4)) and the 
lateral side 222 are separated by a fourth distance D4. The 
third distance D3 differs with the fourth distance D4. That is, 
the trace pads 248 of the present embodiment of the invention 
can be irregularly arranged. 
0119. According to the foregoing disclosure of the sixth 
embodiment to the ninth embodiment, the conductive studs 
and the trace are preferably formed by electroplating, so the 
traces can be arbitrarily extended and the conductive studs 
can be arranged in many different patterns such that the 
flexibility in the design of the semiconductor package of the 
invention is increased. 
I0120. The semiconductor package disclosed in the above 
embodiments of the invention have many advantages exem 
plified below: 
I0121 (1). The trace supporting studs enhances the rigidity 
of the trace. Therefore, during the process of wire-bonding 
the wires on the trace pads of the trace, the trace will not be 
overbent and deformed due to the force applied by a wiring 
tool, hence improving the quality of wire-bonding. 
0.122 (2). As the conductive studs are interlaced, the semi 
conductor package can accommodate more conductive studs. 
That is, the number of the I/O contacts of the semiconductor 
package is greatly increased. 
I0123 (3). The conductive studs and the trace pads can be 
arranged in many rows, so that the number of the I/O contacts 
of the semiconductor package greatly increases. 
0.124 (4). As the conductive studs and the trace are pref 
erably formed by way of electroplating, the trace can be 
arbitrarily extended and the conductive studs can be arranged 
in many patterns, making the design of the semiconductor 
package more flexible. 
0.125 (5). The trace pads are disposed near the chip, so that 
the wire connects the chip and the trace pads via a shortest 
distance to avoid the wires 206 being short-circuited. 
0.126 (6). As the trace pads are no more limited to be 
disposed on the peripheral of the semiconductor package, the 
number of the I/O contacts of the semiconductor package can 
be greatly increased. 
I0127 (7). The trace pads and the conductive studs are 
protected inside the molding compound, and will not be 
eroded easily. 
I0128 (8). The trace and the conductive studs are prefer 
ably formed by way of electroplating. In comparison to the 
generally known lead frame, the traces and the conductive 
studs have Smaller sizes and Volumes. Thus, the semiconduc 
tor package of the invention is conformed to the trend of 
lightweight, compactness and slimness. 
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0129. While the invention has been described by way of 
example and in terms of a preferred embodiment, it is to be 
understood that the invention is not limited thereto. On the 
contrary, it is intended to cover various modifications and 
similar arrangements and procedures, and the scope of the 
appended claims therefore should be accorded the broadest 
interpretation so as to encompass all such modifications and 
similar arrangements and procedures. 
What is claimed is: 
1. A semiconductor package, comprising: 
a trace molding compound layer having a first Surface and 

a second Surface opposite the first Surface, wherein the 
trace molding compound layer encapsulates a plurality 
of traces and studs between the first and second surface 
of the trace molding compound layer, each of the plu 
rality of traces having a trace upper Surface and a trace 
lower Surface opposite the trace upper Surface, each of 
the plurality of studs having a stud upper Surface and a 
stud lower Surface opposite the Stud upper Surface, the 
trace upper Surface is exposed on the first Surface of the 
trace molding compound layer, the stud lower Surface is 
exposed on the second surface of the trace molding 
compound layer and the stud upper Surface adjoins the 
trace lower Surface within the trace molding compound 
layer; and 

a chip molding compound layer having a first Surface and a 
second Surface opposite the first Surface, wherein the 
chip molding compound layer encapsulates at least one 
semiconductor chip between the first and second surface 
of the chip molding compound layer— 

wherein the chip molding compound layer is disposed on 
the trace molding compound layer, the second Surface of 
the chip molding compound layer adheres to the first 
Surface of the trace molding compound layer and the 
trace upper Surface, and the chip molding compound 
layer and the trace molding compound layer comprise 
Substantially the same molding compound material. 

2. The semiconductor package according to claim 1, fur 
ther comprising: 

a plurality of trace pads, wherein each trace pad corre 
sponds to one trace and is disposed on the trace upper 
Surface. 

3. The semiconductor package according to claim 2, 
wherein the studs are disposed a distance away from the 
corresponding trace pads. 

4. The semiconductor package according to claim 2, 
wherein the Studs are disposed opposite to the corresponding 
trace pads. 

5. The semiconductor package according to claim 2, fur 
ther comprising: 

a plurality of trace Supporting studs, each having a trace 
Supporting stud upper Surface and a trace Supporting the 
stud lower Surface opposite the trace Supporting stud 
upper Surface; wherein each trace Supporting stud cor 
responds to one trace pad and is disposed on the trace 
lower Surface opposite the corresponding trace pad; 

wherein the trace molding compound layer further encap 
Sulates the trace Supporting studs, the trace Supporting 
stud upper Surface adjoins the trace lower Surface and 
extends to the second Surface of the trace molding com 
pound layer. 

6. The semiconductor package according to claim 5, fur 
ther comprising: 

Oct. 8, 2015 

an insulation layer disposed on the second Surface of the 
trace molding compound layer and the trace Supporting 
the stud lower Surfaces, and exposing the trace Support 
ing the stud lower Surfaces through a plurality of open 
ings in the insulation layer. 

7. The semiconductor package according to claim 2, fur 
ther comprising: 

a chip base, having a chip base upper Surface and a chip 
base lower Surface opposite the chip base upper Surface; 

wherein the trace molding compound layer further encap 
sulates the chip base, the chip base extends from the first 
Surface of the trace molding compound layer towards the 
second Surface of the trace molding compound layer, the 
semiconductor chip is disposed on the chip base. 

8. The semiconductor package according to claim 7, fur 
ther comprising: 

a plurality of chip base Supporting studs, having a chip base 
Supporting stud upper Surface and a chip base Supporting 
stud lower Surface, each chip base Supporting stud is 
disposed on the chip base lower Surface; 

wherein the trace molding compound layer further encap 
Sulates the chip base Supporting studs, the chip base 
Supporting stud upper Surface adjoins the chip base 
lower surface and extends to the second surface of the 
trace molding compound layer. 

9. The semiconductor package according to claim 8, fur 
ther comprising: 

an insulation layer disposed on the second Surface of the 
trace molding compound layer and the chip base Sup 
porting stud lower Surfaces, and exposing the chip base 
Supporting lower Surfaces through a plurality of open 
ings in the insulation layer. 

10. The semiconductor package according to claim 2, fur 
ther comprising: 

an insulation layer disposed between the lower surface of 
the chip molding compound layer and the upper Surface 
of the trace molding compound layer, wherein the insu 
lation layer has a plurality of openings corresponding to 
and exposing the trace pads. 

11. The semiconductor package according to claim 7, fur 
ther comprising: 

an insulation layer disposed between the lower surface of 
the chip molding compound layer and the upper Surface 
of the trace molding compound layer, wherein the insu 
lation layer has a plurality of openings corresponding to 
and exposing the trace pads and the chip base. 

12. The semiconductor package according to claim 2, 
wherein the trace pads are arranged Surrounding the semicon 
ductor chip and the studs are arranged below the semiconduc 
torchip, the trace pads and the lateral side of the trace molding 
compound layer are separated by a first distance, the studs and 
the lateral side of the trace molding compound layer are 
separated by a second distance, and the first distance differs 
with the second distance. 

13. The semiconductor package according to claim 2, 
wherein the studs are arranged along a first border Surround 
ing the semiconductor chip and the trace pads are arranged 
along a second border Surrounding the semiconductor chip; 

wherein the distance of the first border to the lateral side of 
the trace molding compound layer differs from the dis 
tance of the second border to the lateral side of the trace 
molding compound layer. 

14. The semiconductor package according to claim 2, 
wherein the studs comprise a plurality of first studs and a 
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plurality of second studs, the first studs are arranged Sur 
rounding the semiconductor chip and the second studs are 
arranged below the semiconductor chip. 

15. The semiconductor package according to claim 7. 
wherein the trace pads are arranged surrounding the semicon 
ductor chip and the studs are arranged below the semiconduc 
torchip, the trace pads and the lateral side of the trace molding 
compound layer are separated by a first distance, the studs and 
the lateral side are separated by a second distance, and the first 
distance differs with the second distance. 

16. The semiconductor package according to claim 7. 
wherein the studs are arranged along a first border Surround 
ing the chip base and the trace pads are arranged along a 
second border Surrounding the chip base; 

wherein the distance of the first border to the lateral side of 
the trace molding compound layer differs from the dis 
tance of the second border to the lateral side of the trace 
molding compound layer. 

17. The semiconductor package according to claim 7. 
wherein the studs comprise a plurality of first studs and a 
plurality of second studs, the first studs are arranged Sur 
rounding the semiconductor chip and the second studs are 
arranged below the semiconductor chip. 
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18. A semiconductor package, comprising: 
a trace molding compound layer having a first Surface and 

a second Surface opposite the first Surface, wherein the 
trace molding compound layer encapsulates a plurality 
of traces and studs between the first and second surface 
of the trace molding compound layer to form part of or 
whole of a trace substrate, and the plurality of traces and 
studs connect the first Surface of the trace molding com 
pound layer to the second Surface of the trace molding 
compound layer; and 

a chip molding compound layer having a first Surface and a 
second Surface opposite the first Surface, wherein the 
chip molding compound layer encapsulates at least one 
semiconductor chip between the first and second surface 
of the chip molding compound layer to form a chip 
Substrate; 

wherein the chip substrate is disposed on the trace sub 
strate, the second Surface of the chip molding compound 
layer adheres to the first surface of the trace molding 
compound layer, and the chip molding compound layer 
and the trace molding compound layer comprise Sub 
stantially the same molding compound material. 
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